Objective -The short term association between daily mortality and ambient air pollution in the city ofLyon, France (population, 410 000) between 1985 and 1990 was assessed using time series analysis. Design -This study followed the standardised design and statistical analysis (Poisson regression) that characterise the APHEA project. Methods -Four categories of cause of death were studied: total (minus external causes), respiratory, cardiovascular, and digestive causes (as a control condition). Results -No association was found with any cause of death for nitrogen dioxide (NO2) and ozone (03), nor, for any pollutant, for digestive conditions. Sulphur dioxide (SO2) and, to a much lesser degree, suspended particles (PM13), were significantly related to mortality from respiratory and cardiovascular conditions. The relative risk (RR) ofrespiratory deaths associated with a 50 pgIm3 increment of mean daily SO2 over the whole period was 1-22 (95% CI 1-05, 1-40); the RR for cardiovascular deaths was 1-54 (1.22, 
lutant, for digestive conditions. Sulphur dioxide (SO2) and, to a much lesser degree, suspended particles (PM13), were significantly related to mortality from respiratory and cardiovascular conditions. The relative risk (RR) ofrespiratory deaths associated with a 50 pgIm3 increment of mean daily SO2 over the whole period was 1-22 (95% CI 1-05, 1-40); the RR for cardiovascular deaths was 1-54 (1.22, 1-96). The corresponding RRs for PM13 were [1] [2] [3] [4] (1.00, 1.09) for respiratory mortality and 1-04 (0.99, 1 10) for cardiovascular deaths.
Conclusions -The effects of particulates were slightly increased during the cold season. When particulates concentrations were greater than 60 pg/m3, the joint SO2 effect was increased, suggesting some interaction between the two pollution indicators. These results agree with other studies showing an association between particulate pollution and daily mortality; however, they also suggest the noxious effect of SO2. Consistent results have accrued in the published reports, showing that ambient air pollution may be associated with mortality, even at levels lower than the current national or international standards.1-11 Most of these studies dealt with daily mortality but there is also some growing evidence that long term exposure to polluted air reduces survival in the general population.12-14 The environmental settings where these studies took place are diverse (old industrial towns, urban areas with prevailing automobile sources of emissions...), but the core of these data comes from the United States. In order to assess the generalisability of these findings and because the air pollution make up may be different in European countries, it was decided to launch a European collaborative study on air pollution and mortality and morbidity using time series datathe APHEA project (Air Pollution and Health; a European Approach). '5 In this context, the city of Lyon, France, presented interesting features for such a study. It is the third largest town in the country (410 000 inhabitants) after Paris and Marseille, and its air pollution monitoring network has been working for a long time, showing that air pollution is still rather high compared with other French cities. Mortality data were also provided by the Laboratory of Hygiene, Lyon. Daily counts of total deaths minus deaths external causes (ICD-9 codes <800), total deaths from respiratory diseases (ICD-9 codes 460-519), total deaths from cardiovascular diseases (ICD-9 codes 390-429), and total deaths from digestive diseases (ICD-9 codes 520-579) were chosen for this analysis, based on the published reports.
The latter was used as a control condition, for which no association with air pollution was expected. Table 2 gives descriptive daily data for these mortality categories during the study period. Only deaths occurring in Lyon to residents of the city were considered, excluding those registered in other cities of the country or the Lyon metropolitan area. The reason "low" values; this 60 ,g/m3 limit was set be-were observed during the study period, this cause it represented the median value for sev-computation is most valid in the range of eral APHEA cities. In Lyon this cut-off point 0-150 pg/m3. Typically, the RRs represent the corresponded to the 85th centile of daily values, relative increase in mortality counts when the which actually is not "low"). The best model levels of pollutants step from 25 to 75 pg/M3 for SO2 over the whole period was therefore (or 50 to 100 gg/m3). As a general rule, the associations between deaths from cardiovascular conditions are the mortality and air pollution were more sig-greatest. No effect of particles was apparent nificant using daily means or maximums, rather over the whole study period for total-mortality, than averaging over many days' lag. Only these but this is of borderline significance for resone day lag data will be presented, unless stated piratory and cardiovascular deaths. As exwhen averages over several days were more pected, no pollutant exhibited any association significant. This only occurs for SO2. All the with digestive mortality. regression parameters were converted into rel- 1-----with a 50 pg/M3 increase in daily mean of SO2 
(1) only SO2 and suspended particles showed an association with index categories of mortality; NO2 and 03 concentrations were unrelated to mortality. (2) S02 was significantly associated with an excess risk of total deaths (minus external causes) and deaths from respiratory and cardiovascular conditions. The effect on respiratory mortality was increased when particulate concentrations were high; no seasonal modification or interaction with particulate pollution was noted for cardiovascular mortality. (3) Suspended particles were also associated with respiratory mortality and, although less clearly, with cardiovascular mortality; the regression coefficients were weaker than for SO2. The size of these associations was slightly increased during the cold season.
These results should be discussed in the light of the limitations of this study. The variability of the regression parameters and, thus, the levels of significance, depend heavily upon the size of the population. It should be noted that Lyon is the smallest town in the APHEA project, and this affects the counts of daily mortality (0-1%, 65%, 14%, and 68% of days throughout the whole period had no mortality events, for total deaths minus external causes and deaths for respiratory, cardiovascular, and digestive conditions, respectively respiratory and cardiovascular mortality remained significant after adjustment for PM13 when both pollutants were kept in the model (data not presented). The interaction with season might also be explained by a change in such a complex pollution make up over time. In spite of the presence of seasonal terms in the models, some regression coefficients for PM13 still appeared greater in the cold than in the hot season. Both one day and "cumulative" exposure to air pollutants were considered in the data analysis because it had been suggested elsewhere5 6 25 In conclusion, this study along with many other APHEA data described in this supplement add to the findings of previous short term mortality studies on particulate air pollution. It also stresses some characteristics of western European urban air where SO, pollution still plays an important noxious role.
